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(57)Abstract: 

PURPOSE: To obtain a photoresponsive composition exhibiting photoresponsiveness of sufficient 
magnitude and rate with as low an optical power as possible by incorporating a specified polymethine 
pigment as the pigment. 
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CONSTITUTION: This photoresponsive composition responds to a light of specified wavelength and 
reversibly changes the transmittance and/or refractive index of a light of another wavelength, and a 
polymethine pigment shown by (&phiv;1-(CR1=CR2)n-CH=&phiv;2)+X- is incorporated as the pigment 
In the formula, &phiv;1 is a univalent heterocyclic ring residue linked to a methine group with carbon 
atom, the residue may have a substituent, &phiv;2 is a bivalent heterocyclic ring residue linked to the 
carbon atom and methine chain, the residue may have a substituent, (n) is an integer of 0, 1, 2, or >3, 
and X- is a counter anion chemically inert to the cationic part of the pigment. Besides, the chemical 
inertness means that the X- does not react chemically with the cationic part of the pigment and 
electrostatically interacts with the pigment as a mere ion species. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The optical responsibility constituent characterized by containing the poly methine coloring 
matter which is the optical responsibility constituent to which it sympathizes with the light of specific 
wavelength and other permeability and/or refractive indexes of light of wavelength are changed reversibly, 
and is expressed with the following general formula [I] as coloring matter, 
[phil -(CR1 =CR2) n-CH=phi 2] +X- - [I] 

here ~ phi 1 the univalent heterocycle residue combined with the methine chain by the carbon atom — 
expressing — this residue a substituent — having — ****-- phi 2 When the divalent heterocycle residue 
combined with the methine chain by the carbon atom is expressed, this residue may have the substituent, n is 
0, 1,2, or three or more integers and n is one or more, Rl And R2 When a hydrogen atom, carboxylate 
residue, a halogen atom, an alkyl group, an aryl group, a hydroxy group, an alkoxy group, or the amino 
group may be expressed, this radical may have a substituent, respectively and n is two or more, Rl And R2 
It may be different from each other, respectively, or it may join together mutually, a ring may be formed, 
and it is X. - An inactive counter anion is chemically expressed to the cation part of the above-mentioned 
poly methine coloring matter. 

[Claim 2] The optical element which is made to dissolve or distribute poly methine coloring matter 
according to claim 1 in a matrix material, and changes. 

[Claim 3] Make into control light light of the wavelength which an optical element according to claim 2 
induces, and light in a different wavelength band from this control light is made into signal light. In the 
optical control approach of performing the signal luminous-intensity modulation and/or luminous-density 
modulation which the permeability and/or refractive index of said signal light to this optical element are 
changed reversibly, and penetrate this optical element by irradiating said control light at said optical element 
Complete respectively said control light and said signal light, and it irradiates to said optical element. And 
the optical control approach characterized by arranging the optical path of said control light and said signal 
light, respectively so that the fields where the photon density near each focus of said control light and said 
signal light is the highest may overlap mutually in said optical element. 

[Claim 4] The optical control approach characterized by making said control light and said signal light 
spread by the same optical path substantially in said optical element in the optical control approach 
according to claim 3. 

[Claim 5] Changing the physical relationship of each focal location and said optical element of said control 
light and said signal light in the optical control approach according to claim 3 or 4, and/ Or by changing the 
range which receives the flux of light of said signal light which penetrated said optical element The optical 
control approach characterized by choosing and taking out both or one of the optical response of the 
direction where said signal light reinforcement which penetrated said optical element decreases, and the 
optical responses which the luminous density of said signal light fluctuates by the exposure of said control 
light. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical element and the optical control approach using a 
useful optical responsibility constituent and useful it in the field of optoelectronics, such as optical 
communication and optical information processing, and photonics. 
[0002] 

[Description of the Prior Art] In the field of the optoelectronics which paid its attention to the multiplicity of 
light , and high density nature for the purpose of ultra high-speed signal transduction and processing , and 
photonics , researches and developments of the light and the optical control approach which be going to 
modulate luminous intensity ( amplitude ) or a frequency ( wavelength ) be briskly further using change of 
the permeability and the refractive index which be cause in the optical element which processed and created 
the optical material or the optical constituent by irradiate light , without use an electronic circuitry 
technique . Moreover, when it is going to perform a juxtaposition optical logical operation and an image 
processing taking advantage of the description of light, as for an optical intensity-distribution change etc., 
the "space optical modulator" for performing a certain modulation is very important for the cross section of 
a light beam, and application of light and the optical control approach is expected also here. 
[0003] As a phenomenon in which the application to light and the optical control approach is expected, 
nonlinear optical effects, such as saturable absorption, nonlinear refraction, and a photorefractive effect, and 
a photochromic phenomenon attract attention widely. 

[0004] On the other hand, the phenomenon of newly causing light absorption in the second wavelength band 
which is different from the first wavelength band, without being accompanied by change of the molecular 
structure is also known, and the molecule excited with the light of the first wavelength band can call this 
"excitation state absorption", "induction absorption", or "transient absorption." 

[0005] There is the following as an example which tried application of excitation state absorption. For 
example, at least two kinds of beams of light with which wavelength differs to the solution or solid-state 
which included the porphyrin system compound and the electron acceptor in JP,53-137884,A are irradiated, 
and the optical conversion approach that the information which the beam of light of one wavelength has by 
this exposure is moved to the wavelength of the beam of light of another side is indicated. 
[0006] JP,55-100503,A and JP,55-1 08603 ,A — the spectrum between the ground states and excitation states 
of organic compounds, such as a porphyrin derivative, — the difference of a spectrum is used and the liquid 
core mold optical fiber of functionality which chooses propagation light corresponding to a time change of 
excitation light is indicated. 

[0007] The plastic optical fiber which contains in a core organic compounds, such as a porphyrin derivative 
which has the absorption corresponding to the transition to the triplet state of a high order further from the 
triplet state excited by light, is indicated by JP,63-89805,A. 

[0008] After irradiating the light of the first wavelength and carrying out optical pumping of the molecule to 
the crystal of cyanine dye, such as KURIPUTO cyanine, the light of the second different wavelength from 
the first wavelength is irradiated at said molecule, and an optoelectronic device which switches transparency 
or reflection of the second of the light of wavelength according to the optical-pumping condition by the light 
of the first wavelength is indicated by JP,63-236013,A. 

[0009] The light of the first and the second wavelength is irradiated at the light modulation medium which 
distributed photoinduced-electron-transfer matter, such as a porphyrin derivative, in the matrix material, and 
a lightwave signal modulation medium which carries out light modulation using the difference of the 
absorption spectrum between the excitation states and ground states of a molecule is indicated by JP,64- 
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73326,A. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since the above conventional techniques need the 
optical power of high density very much in order to cause permeability change or refractive-index change of 
magnitude which is sufficient for practical use, or they are slow, the present condition is that neither is put in 
practical use. [ of the response to an optical exposure ] 

[001 1] This invention is made in view of the above technical problems, and the purpose cancels the fault of 
the above-mentioned conventional technique, is the lowest possible optical power, and is to offer the optical 
responsibility constituent in which the optical response of sufficient magnitude and a rate is shown, the 
optical element using it, and the optical control approach. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical responsibility 
constituent concerning invention of this application according to claim 1 is an optical responsibility 
constituent to which it sympathizes with the light of specific wavelength and other permeability and/or 
refractive indexes of light of wavelength are changed reversibly, and is characterized by containing the poly 
methine coloring matter expressed with the following general formula [I] as coloring matter. 
[0013] 

[phil-(CRl =CR2) n-CH=phi 2] +X- ~ [I] 

Here, it is phi 1 . The univalent heterocycle residue combined with the methine chain by the carbon atom 
may be expressed, and this residue may have the substituent. 

[0014] phi 2 The divalent heterocycle residue combined with the methine chain by the carbon atom may be 
expressed, and this residue may have the substituent. 
[0015] n is 0, 1,2, or three or more integers. 

[0016] It is Rl when n is one or more. And R2 A hydrogen atom, carboxylate residue, a halogen atom, an 
alkyl group, an aryl group, a hydroxy group, an alkoxy group, or the amino group may be expressed, and 
this radical may have a substituent, respectively. There is an acetoxy radical etc. as an example of 
carboxylate residue. 

[0017] It is Rl when n is two or more. And R2 It may be different from each other, respectively, or it may 
join together mutually, and a ring may be formed. 

[0018] X - An inactive counter anion is chemically expressed to the cation part of the above-mentioned poly 
methine coloring matter. The cation part of the above-mentioned poly methine coloring matter which "is 
chemically inactive" does not react chemically, but means interacting electrostatic as a mere ion kind to it. X 
- If it carries out, for example A chlorine ion (C1-), bromine ion (Br-), Iodine ion (I-), par clo RATO ion 
(C104-), Tetrafluoro borate ion (BF4-), hexa FURUOROHOSU phorate ion (PF6-), Sulfate ion (S04 2-), a 
sulfuric-acid hydrogen ion (HS04-), p-toluene sulfonate ion (CH3 C6 H4 S03-), Benzene sulfonate ion (C6 
H5 S03-), methane sulfonate ion (CH3 S03-), Anions, such as trifluoromethane sulfonate ion (CF3 S03-), 
acetic-acid ion (CH3 COO-), trichloroacetic-acid ion (CC13 COO-), or trifluoroacetic acid ion (CF3 COO-), 
can be mentioned. 

[0019] Invention of this application according to claim 2 is an optical element which is made to dissolve or 
distribute poly methine coloring matter according to claim 1 in a matrix material, and changes. 
[0020] The optical control approach concerning invention of this application according to claim 3 Make into 
control light light of the wavelength which an optical element according to claim 2 induces, and light in a 
different wavelength band from this control light is made into signal light. In the optical control approach of 
performing the signal luminous-intensity modulation and/or luminous-density modulation which the 
permeability and/or refractive index of said signal light to this optical element are changed reversibly, and 
penetrate this optical element by irradiating said control light at said optical element Complete respectively 
said control light and said signal light, and it irradiates to said optical element. And it is characterized by 
arranging the optical path of said control light and said signal light, respectively so that the fields where the 
photon density near each focus of said control light and said signal light is the highest may overlap mutually 
in said optical element. 

[0021] The optical control approach concerning invention of this application according to claim 4 is 
characterized by making said control light and said signal light spread by the same optical path substantially 
in said optical element in the optical control approach according to claim 3. 

[0022] The optical control approach concerning invention of this application according to claim 5 Changing 
the physical relationship of each focal location and said optical element of said control light and said signal 
light in the optical control approach according to claim 3 or 4, and/ Or by changing the range which receives 
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the flux of light of said signal light which penetrated said optical element It is characterized by choosing and 
taking out both or one of the optical response of the direction where said signal light reinforcement which 
penetrated said optical element decreases, and the optical responses which the luminous density of said 
signal light fluctuates by the exposure of said control light. 

[0023] A well-known thing can be used as poly methine coloring matter expressed with the aforementioned 
general formula [I] used by [poly methine coloring matter] this invention. 

[0024] It illustrates from drawing 1 to drawing 20 by making the example of said poly methine coloring 
matter into a chemical formula. In addition, although the anion part of these coloring matter illustrated the 
case of iodine ion (I-) Iodine ion A chlorine ion (C1-), bromine ion (Br-), Par clo RATO ion (C104-), 
tetrafluoro borate ion (BF4-), Hexafluorophosphate ion (PF6-), sulfate ion (S04 2-), A sulfuric-acid 
hydrogen ion (HS04-), p-toluene sulfonate ion (CH3 C6 H4 S03-), Benzene sulfonate ion (C6 H5 S03-), 
methane sulfonate ion (CH3 S03-), Trifluoromethane sulfonate ion (CF3 S03-), acetic-acid ion (CH3 COO- 
), The thing replaced with various anions, such as trichloroacetic-acid ion (CC13 COO-) or trifluoroacetic 
acid ion (CF3 COO-), can also be used. 

[0025] Moreover, two or more kinds of anions may be intermingled. 

[0026] Furthermore, even if an anion part combines with poly methine coloring matter as a substituent and 
forms inner salt in the form of carboxylic-acid residue or sulfonic-acid residue, you may combine with the 
organic macromolecule system matrix material. 

[0027] In this invention, it is independent about these coloring matter, or two or more kinds can be mixed 
and used. 

[0028] The matrix material which can be used with the optical responsibility constituent of [matrix material] 
this invention can use the thing of arbitration, if satisfied with the wavelength field of the light used with the 
optical control system of (1) this invention of the conditions that permeability is high, that the coloring 
matter used by (2) this inventions can be dissolved or distributed with sufficient stability, and that the gestalt 
as (3) optical elements can be kept good [ stability ]. 

[0029] As a matrix material of an inorganic system, the low-melting-glass ingredient created with the so- 
called sol gel process can be used. 

[0030] For example, various organic polymeric materials can be used as an organic system matrix material. 
As the example, polystyrene, Pori (alpha methyl styrene), The poly indene, Pori (4-methyl-l-pentene), 
polyvinyl pyridine, A polyvinyl formal, a polyvinyl acetal, a polyvinyl butyral, Polyvinyl acetate, polyvinyl 
alcohol, a polyvinyl chloride, a polyvinylidene chloride, Polyvinyl methyl ether, polyvinyl ethyl ether, 
polyvinyl benzyl ether, A polyvinyl methyl ketone, Pori (N-vinylcarbazole), poly(N-vinylpyrrolidone), 
Polymethylacrylate, polyacrylic acid ethyl, polyacrylic acid, a polyacrylonitrile, A polymethyl methacrylate, 
polymethacrylic acid ethyl, polymethacrylic acid butyl, Polymethacrylic acid benzyl, polymethacrylic acid 
cyclohexyl, polymethacrylic acid, A polymethacrylic acid amide, the poly methacrylonitrile, the poly 
acetaldehyde, The poly trichloroacetic aldehyde, polyethylene oxide, polypropylene oxide, Polyethylene 
terephthalate, polybutylene terephthalate, and polycarbonates (bisphenols + carbonic acid) Pori (diethylene- 
glycol bisallyl carbonate), 6-nylon, 6 and 6-nylon, 12-nylon, 6, 12-nylon, Pori aspartic-acid ethyl, 
Polyglutamic acid ethyl, the poly lysine, polyproline, Pori (gamma-benzyl-L-glutamate), Methyl cellulose, 
ethyl cellulose, benzyl cellulose, hydroxyethyl cellulose, Hydroxypropylcellulose, an acetyl cellulose, 
cellulose triacetate, Cel low SUTORI butyrate, alkyd resin (phthalic anhydride + glycerol), Fatty-acid 
modified alkyd resin (fatty-acid + phthalic anhydride + glycerol), an unsaturated polyester resin (maleic- 
anhydride + phthalic anhydride + propylene glycol), An epoxy resin (bisphenols + epichlorohydrin), 
polyurethane resin, Organic polysilane, such as resin, such as phenol resin, a urea-resin, melamine resin, 
xylene resin, a toluene resin, and guanamine resin, and Pori (phenyl methylsilane), the organic poly 
germane, and these copolymerization and copolycondensation objects are mentioned. Moreover, a carbon 
disulfide, carbon tetrafluoride, ethylbenzene, perfluoro benzene, a perfluoro cyclohexane, or 
trimethylchlorosilane can use in usual the high molecular compound which carried out the plasma 
polymerization of the compound without polymerization nature, and obtained it. 

[003 1 ] Furthermore, what it combines as a copolymerization monomelic unit together as a bridge formation 
radical, and combined the residue of said coloring matter as a polymerization initiation end as a side chain 
of a monomelic unit can also be used for these organic high molecular compounds as a matrix material. 
[0032] [the dissolution of the coloring matter to the inside of a MATORIKKUSSU ingredient, or 
distribution] — in order to dissolve or distribute said coloring matter into these MATORIKKUSSU 
ingredients, a well-known approach is usable. For example, after dissolving (1) coloring matter and a matrix 
material into a common solvent and mixing, How to form a matrix material, since coloring matter is 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/14/2006 



JP,08-^O536,A [DETAILED DESCRIPTION] 



Page 4 of 16 



dissolved or distributed to the raw material solution of the inorganic system matrix material manufactured 
with the approach of evaporating a solvent and removing, and (2) sol gel processes, (3) A solvent is used 
into the monomer of an organic macromolecule system matrix material if needed. Since coloring matter is 
dissolved or distributed, this monomer A polymerization thru/or the approach of making carry out a 
polycondensation and forming a matrix material, Or (4) coloring matter and the solution which dissolved the 
organic macromolecule system matrix material into the common solvent After both coloring matter and a 
thermoplastic organic macromolecule system matrix material trickle into an insoluble solvent, it carries out 
produced precipitate a ** exception and dries, the approach of heating and melting processing it etc. can be 
used suitably. 

[0033] Although it is known that the special meeting object which is made to condense a coloring matter 
molecule and is called "H meeting object", "J meeting object", etc. with devising the combination and the 
processing approach of coloring matter and a matrix material can be made to form, the coloring matter 
molecule in a matrix material may be used on the conditions which form such a state of aggregation or a 
meeting condition. 

[0034] When a matrix material is hydrophilic resin, what sulfonated the coloring matter illustrated 
previously and was solubilized in water can also be used. 

[0035] In the range which does not cause trouble to the function, the optical responsibility constituent used 
by this invention may contain an anti-oxidant well-known as an accessory constituent, an ultraviolet ray 
absorbent, a singlet oxygen quencher, or a distributed assistant in order to raise workability or to raise the 
stability and endurance as an optical element. 

[0036] Suitable combination can be selected and used for the optical responsibility constituent used by the 
optical control approach of [setting of optical responsibility constituent, signal light, and control light] this 
invention, the wavelength band of signal light, and the wavelength band of control light according to the 
purpose of use. As a concrete configuration procedure, according to the purpose of use, the wavelength or 
the wavelength band of signal light is determined first, and there is the approach of selecting the 
combination of the wavelength of the optimal optical responsibility constituent for controlling this and 
control light, for example. Contrary to this approach, after determining the combination of the wavelength of 
signal light and control light according to the purpose of use, there is also the approach of selecting the 
optical responsibility constituent suitable for this combination. 

[0037] About the optical path length of the signal light which spreads the inside of the presentation of the 
optical responsibility constituent used by this invention, and the optical element which consists of said 
optical responsibility constituent, and control light, these combination can be set up on the basis of the 
permeability of the control light which penetrates an optical element, and signal light. For example, after 
determining first the concentration of the component which absorbs control light and/or signal light among 
the presentations of an optical responsibility constituent, the optical path length of the signal light which 
spreads the inside of an optical element so that the permeability of the control light which penetrates an 
optical element, and signal light may become a specific value, and control light can be set up. Contrary to 
this, after setting the optical path length as a specific value if needed on an equipment design, the 
presentation of an optical responsibility constituent can also be adjusted so that the permeability of the 
control light which penetrates an optical element, and signal light may become a specific value. 
[0038] The value of the permeability of the control light which penetrates an optical element, and signal 
light with it is as being shown below, respectively. [ optimal / although [permeability] this invention is 
setting to one of the purposes to offer the optical control approach which pulls out the optical response of 
magnitude sufficient by the lowest possible optical power and a rate from the optical element of optical 
responsibility / in order to attain this purpose ] 

[0039] By the optical responsibility constituent concerning this invention, the optical element, and the 
optical control approach, performing control of the concentration of the light absorption component in an 
optical responsibility constituent and an existence condition and/or a setup of the optical path length so that 
the permeability of the control light which spreads an optical element may become 40% or less still more 
preferably 60% or less preferably 90% or less is recommended. 

[0040] By the optical responsibility constituent concerning this invention, the optical element, and the 
optical control approach In the condition of not irradiating control light when it is going to use the optical 
response of the direction where the permeability of signal light decreases by the exposure of control light 
Performing control of the concentration of the light absorption component in an optical responsibility 
constituent and an existence condition and/or a setup of the optical path length so that the permeability of 
the signal light which spreads an optical element may become 90% or more still more preferably 60% or 
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more more preferably 40% or more 10% or more is recommended. 

[0041] By the optical responsibility constituent concerning this invention, the optical element, and the 
optical control approach In the condition of not irradiating control light when it is going to use the optical 
response of the direction where the permeability of signal light increases by the exposure of control light 
Performing control of the concentration of the light absorption component in an optical responsibility 
constituent and an existence condition and/or a setup of the optical path length so that the permeability of 
the signal light which spreads an optical element may become 40% or less still more preferably 50% or less 
more preferably 70% or less 90% or less is recommended. 

[0042] The gestalt of the optical element of the gestalt of an optical element and [creation] this invention can 
be suitably chosen from the shape of the shape of the shape of the shape of the shape of the shape of a thin 
film, a thick film, tabular, the letter of a block, cylindrical, a semicircle column, and the square pole, and the 
triangle pole, and a convex lens, and a concave lens, and a micro-lens array, and a fiber, the shape of a micro 
channel array, an optical waveguide mold, etc. 

[0043] The creation approach of the optical element of this invention is selected by arbitration according to 
the gestalt of an optical element, and the class of optical response constituent to be used, and a well-known 
approach can be used for it. 

[0044] For example, what is necessary is to carry out coating of the solution which dissolved coloring matter 
and a matrix material for example, on a glass plate by coating methods, such as the applying method, the 
blade coat method, the roll coat method, a spin coat method, a dipping method, and a spray method, or just 
to print by print processes, such as the Taira version, letterpress, an intaglio, a mimeograph, a screen, and an 
imprint, when creating a thin film-like optical element. In this case, the inorganic system matrix material 
creation approach by the sol gel process can also be used. 

[0045] When an organic macromolecule system matrix material is thermoplasticity, even if it uses hot 
pressing (JP,4-99609,A public relations) and the extending method, the membrane type optical element of 
the shape of the shape of a thin film and a thick film can be created. 

[0046] When creating the optical element of the shape of the shape of the shape of the shape of the shape of 
tabular, the letter of a block, cylindrical, a semicircle column, and the square pole, and the triangle pole, and 
a convex lens, and a concave lens, and a micro-lens array, coloring matter can be cast by the casting method 
or the reaction injection mold method using what was dissolved or distributed to the raw material monomer 
of an organic macromolecule system matrix material. Moreover, when using a thermoplastic organic 
macromolecule system matrix material, since heating melting of the pellet or powder which dissolved or 
distributed coloring matter is carried out, you may process it by the injection-molding method. 
[0047] A fiber-like optical element for example, [ whether the thing which made the raw material monomer 
of an organic macromolecule system matrix material dissolve or distribute coloring matter is slushed into (1) 
glass capillary tube tubing, and ] Or the cylinder (the so-called preforming) of the thermoplastic organic 
macromolecule system matrix material which dissolves or distributed the approach of carrying out the 
polymerization of what was sucked up by capillarity, and (2) coloring matter is heated to temperature higher 
than glass transition temperature. After extending in the shape of yarn, it can create by the approach of 
cooling etc. 

[0048] After bundling and heat-treating many optical elements of the shape of a fiber created as mentioned 
above, by slicing to a thin film integrated circuit or tabular, the optical element of a micro channel array 
mold can also be created. 

[0049] The optical element of a waveguide mold can be created by the approach of etching the approach of 
carrying out a polymerization, or the thin film-like optical element formed on the substrate, and forming a 
"core" pattern, after slushing the thing which made the raw material monomer of an organic macromolecule 
system matrix material dissolve or distribute coloring matter into the slot created on the substrate, and 
subsequently forming a "clad" by the matrix material which does not contain coloring matter. 
[0050] The optical control approach of [optical equipment using optical element concerning this invention] 
this invention Control light is irradiated at the optical element which consists of said optical responsibility 
constituent. In the optical control approach of performing said signal luminous-intensity modulation and/or 
luminous-density modulation which penetrate said optical element by changing reversibly the permeability 
and/or refractive index of signal light in a different wavelength band from said control light Complete 
respectively said control light and said signal light, and it irradiates to said optical element. And the thing for 
which the optical path of said control light and said signal light is arranged, respectively so that the fields 
where the photon density near each focus of said control light and said signal light is the highest may 
overlap mutually in said optical element, Or it is characterized by making said control light and said signal 
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light spread by the same optical path substantially in said optical element. Therefore, the optical equipment 
using the optical element concerning this invention must have the composition that this description can fully 
be demonstrated. 
[0051] 

[Embodiment of the Invention] As a configuration of the optical equipment for using the optical element of 
this invention, the following configurations can be mentioned, for example. 

[0052] (1) The equipment configuration which carries out incidence to an optical element after adjusting so 
that two opticals axis, control light and signal light, of a light beam may be arranged and it may pass along 
the same optical path before carrying out incidence to an optical element as shown in drawing 21 or drawing 
22 . This is a configuration independent of the gestalt of an optical element. 

[0053] (2) The equipment configuration to which incidence of signal light and the control light is carried out 
to one optical-fiber mold optical element as shown in drawing 22 . 

[0054] (3) The equipment configuration adjusted so that the optical path of the control light irradiated by the 
optical element of gestalten, such as the shape of the shape of the shape of the shape of the shape of a thin 
film, a thick film, tabular, the letter of a block, cylindrical, a semicircle column, and the square pole and the 
triangle pole and a convex lens and a concave lens and a micro-lens array, and signal light may cross inside 
an optical element, as shown in drawing 23 . 

[0055] (4) The equipment configuration to which incidence of the control light is perpendicularly carried out 
to the flat-surface optical waveguide mold optical element which signal light passes as shown in drawing 
24. 

[0056] (5) The equipment configuration using the optical waveguide mold optical element of a Y character 
mold configuration with which two optical paths which signal light and control light spread respectively are 
mixed by one on the way. 

[0057] (6) An equipment configuration which carries out incidence respectively so that the inside of the film 
may be reflected multiply for control light and signal light on the membrane type optical element pinched by 
the mirror plane. 

[0058] As an optical equipment configuration which can be used in case the optical control approach which 
starts this invention among the above-mentioned equipment is enforced, especially the equipment illustrated 
to drawing 21 or drawin g 22 is suitable. 

[0059] The optical equipment illustrated by drawing 2 1 as a block diagram uses an oscilloscope 100 as a 
component at the light source 1 of control light, the light source 2 of signal light, ND filter 3, a shutter 4, the 
transflective mirror 5, the photomixing machine 6, a condenser lens 7, the membrane type optical element 8, 
the light-receiving lens 9, the wavelength selection transparency filter 20, optical detectors 1 1 and 22, and a 
list. Among these optical elements or an optic, the light source 1 of control light, the light source 2 of signal 
light, the photomixing machine 6, a condenser lens 7, the membrane type optical element 8, the light- 
receiving lens 9, and the wavelength selection transparency filter 20 are indispensable equipment 
configuration elements, in order to enforce the optical control approach of this invention. 
[0060] In addition, ND filter 3, a shutter 4, and the transflective mirror 5 are formed if needed. Moreover, an 
oscilloscope 100 is used for an optical detector 1 1 and 22 lists as an electronic instrument for checking 
actuation of optical control if needed, although it is unnecessary in order to enforce the optical control 
approach of this invention. 

[0061] The equipment configuration as which the functional configuration was illustrated by the block 
diagram of drawing 22 consists of the same component as the optical equipment of drawing 2 1 except fiber 
mold optical element 12 used instead of the membrane type optical element 8 of drawing 2 1 . 
[0062] Next, explanation of the description of each component and actuation uses laser equipment for the 
light source 1 of control light suitably first. The oscillation wavelength and output are suitably chosen 
according to the wavelength of the target signal [ approach / of this invention / optical / control ] light, and 
the response characteristic of an optical responsibility constituent to be used. There is especially no limit 
about the method of laser oscillation, and the thing of the format of arbitration can be used according to an 
oscillation wavelength band, an output, economical efficiency, etc. Moreover, after carrying out wavelength 
conversion of the light of the laser light source by the nonlinear optical element, you may use it. 
Specifically, solid state laser, such as gas laser, such as an Ar ion laser (oscillation wavelength 457.9 thru/or 
514.5nm) and a helium neon laser (633nm), ruby laser, and Nd:YAG laser, dye laser, semiconductor laser, 
etc. can be used suitably. 

[0063] Not only the coherent light from the laser light source but non-coherent light can also be used for the 
light source 2 of signal light. Moreover, by the light filter or the monochromator, continuous spectrum light 
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from a tungsten filament lamp besides [ which gives the homogeneous light of laser equipment, light 
emitting diode the neon discharge tube, etc. ] the light source, a metal halide lamp, the xenon discharge tube, 
etc. may be monochrome-ized, and may be used. 

[0064] As stated previously, according to the purpose of use, suitable combination is selected as these 
combination, and the optical responsibility constituent used by the optical control approach of this invention, 
the wavelength band of signal light, and the wavelength band of control light are used. For example, about 
the optical element which consists of the optical responsibility constituent of a permeability spectrum as 
shown in drawing 26 , a helium neon laser with an oscillation wavelength of 633nm can be chosen as the 
light source 2 of signal light as the light source 1 of semiconductor laser with an oscillation wavelength of 
694nm and control light, and it can use combining these. 

[0065] Although ND filter 3 is not necessarily required, in order to avoid that the laser light of power high 
beyond the need carries out incidence to the optic which constitutes equipment, or an optical element, or 
since the optical reinforcement of control light is fluctuated in examining the optical response engine 
performance of the optical element of this invention, it is useful. 

[0066] A shutter 4 is not an equipment configuration element indispensable when it is used in order to blink 
this in the shape of a pulse, and enforcing the optical control approach of this invention, when continuous 
wave laser is used as a control light. That is, the light source 1 of control light is the laser which carries out a 
pulse oscillation, and when it is the light source of the format which can control the pulse width and 
oscillation spacing, or when using the laser light by which pulse modulation was beforehand carried out 
with the suitable means as the light source 1, it is not necessary to form a shutter 4. 

[0067] When using a shutter 4, the actuation rate of the shutter itself is taken into consideration, the thing of 
arbitration can be used as the format, for example, an optical chopper and mechanical shutter, a liquid 
crystal shutter, an optical Kerr effect shutter, a pockels cell, etc. can be used, choosing them timely. 
[0068] In case the transflective mirror 5 examines the property of the optical element of this invention, and 
an operation of the optical control approach, it can be used in order to always estimate the optical 
reinforcement of control light, and optical split ratio can set it as arbitration. 

[0069] Photodetectors 1 1 and 22 are used in order to detect electrically the optical element of this invention, 
and the situation of change of the optical reinforcement by the optical control approach and to verify them, 
and in order to examine the function of the optical element of this invention. The format of photodetectors 
1 1 and 22 is arbitrary, it can be chosen suitably, and it can use [ the speed of response of the detector itself 
can be taken into consideration ] it, for example, can use a photo-multiplier, a photodiode, a photo transistor, 
etc. 

[0070] It can act to the others and the A-D converter which are an oscilloscope 100 etc. as the monitor of the 
light-receiving signal of said photodetectors 1 1 and 22 also with the combination (not shown) of a computer. 

[0071] The photomixing machine 6 is one of the important equipment configuration elements, in order to 
use in order to adjust so that the optical path which spreads the inside of said optical element and goes may 
become the same with control light and signal light, and to enforce the optical control approach of this 
invention by equipment configuration like drawing 2 1 . As a photomixing machine 6, either a polarization 
beam splitter an unpolarized light beam splitter or a dichroic mirror can be used, and it can be set as 
arbitration also about optical split ratio. 

[0072] A condenser lens 7 is for completing the signal light and control light which were adjusted as a 
convergence means common to signal light and control light so that an optical path might become the same, 
and irradiating to said optical element, and in case it enforces the optical control approach of this invention 
by equipment configuration like drawing 21 , it is one of the important equipment configuration elements. 
About the specification of the focal distance of a condenser lens, numerical aperture, an F value, a lens 
configuration, a lens surface coat, etc., the thing of arbitration can be used suitably. 
[0073] It converges and the light-receiving lens 9 is irradiated to an optical element 8, it is a means for 
returning the signal light and control light which have been penetrated to a collimated beam or a 
convergence beam, and if it suits this purpose, the lens of the specification of arbitration can be used for it. 
Moreover, in order to attain this purpose, a concave mirror can also be used instead of a lens. 
[0074] The wavelength selection transparency filter 20 is one of the indispensable equipment configuration 
elements, in order to enforce the optical control approach of this invention by equipment configuration like 
dr awin g_2I , and it is used as one of the means for taking out only signal light from the signal light and 
control light which have spread the same optical path in said optical element. 

[0075] As a means for separating the signal light and control light from which wavelength differs, prism, a 
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diffraction grating, etc. can be used for others. 

[0076] As a wavelength selection transparency filter 20 used by the equipment configuration of drawing 2 1 , 
the light of the wavelength band of control light is intercepted completely, and on the other hand, if it is the 
wavelength selection transparency filter which can penetrate the light of the wavelength band of signal light 
efficiently, the thing of well-known arbitration can be used. For example, plastics and glass which were 
colored with coloring matter, the glass which prepared the dielectric multilayer vacuum evaporationo film in 
the front face can be used. 

[0077] In the optical equipment of drawing 21 which consists of the above components, by adjusting 
permeability, the light beam of the control light by which outgoing radiation was carried out from the light 
source 1 passes ND filter 3 for adjusting transmitted light reinforcement, passes the shutter 4 for 
subsequently to blinking control light in the shape of a pulse, and is divided by the transflective mirror 5. 
[0078] The control light divided and penetrated in the transflective mirror 5 is received by the photodetector 
1 1 . Here, if putting out lights and the light source 1 are turned on for the light source 2, the relation between 
the optical reinforcement in the light beam exposure location to an optical element 8 and the signal strength 
of a photodetector 1 1 is beforehand measured in the condition of having opened the shutter 4 wide and the 
calibration curve is created, it will become possible to always estimate the optical reinforcement of the 
control light which carries out incidence to an optical element 8 from the signal strength of a photodetector 
11. 

[0079] The control light reflected in the transflective mirror 5 passes along the photomixing machine 6 and a 
condenser lens 7, and convergent radiotherapy is carried out to an optical element 8. After the light beam of 
the control light which passed the membrane type optical element 8 passes the light-receiving lens 9, it is 
intercepted with the wavelength selection transparency filter 20. 

[0080] It is mixed so that the light beam of the signal light by which outgoing radiation was carried out from 
the light source 2 may spread the same optical path as control light with the aforementioned photomixing 
vessel 6, it goes via a condenser lens 7, the membrane type optical element 8 completes and irradiates, and 
after the light which passed the component penetrates the light-receiving lens 9 and the wavelength selection 
transparency filter 20, it is received with a photodetector 22. 

[0081] Next, the optical path of the control light irradiated by the optical element of gestalten, such as the 
shape of the shape of the shape of the shape of the shape of a thin film, a thick film, tabular, the letter of a 
block, cylindrical, a semicircle column, and the square pole and the triangle pole and a convex lens and a 
concave lens and a micro-lens array, and signal light illustrates to drawing 23 about the case where the 
membrane type optical element 8 is used, in the equipment configuration adjusted so that it may cross inside 
an optical element. 

[0082] The light beam of the control light by which outgoing radiation was carried out from the light source 
1 here After passing ND filter 3 and a shutter 4, it is reflected and condensed with a concave mirror 1 4, and 
irradiates to the membrane type optical element 8. On the other hand, it is condensed with a condenser lens 
7 and the light beam of the signal light by which outgoing radiation was carried out from the light source 2 
is irradiated to the membrane type optical element 8, and these two light beams are adjusted so that it may 
cross on the intersection 1 5 of the membrane type optical element 8 interior. Furthermore, the fields where 
the photon density near each focus of said control light and said signal light is the highest can overlap 
mutually in said optical element by setting at an intersection 15, and adjusting so that the focus of the 
control light reflected and condensed with the concave mirror 14 and the focus of the signal light condensed 
with the condenser lens 7 may be in agreement. 

[0083] After the light beam of control light penetrates the membrane type optical element 8, and it passes 
the light-receiving lens 1 9 and the wavelength selection transparency filter 1 0, it is received by the 
photodetector 1 1. While the wavelength selection transparency filter 10 covers completely the signal light 
scattered about from an optical element 8, it is a filter of the wavelength selection transparency property that 
control light is made to penetrate efficiently. By this, the firm measurement of the optical reinforcement of 
the control light which has penetrated the optical element 8 can be carried out. 

[0084] After penetrating the membrane type optical element 8 and the light beam of signal light penetrates 
the light-receiving lens 9 and the wavelength selection transparency filter 20, it is received with a 
photodetector 22. While the wavelength selection transparency filter 20 covers completely the control light 
scattered about from an optical element 8, it is a filter of the wavelength selection transparency property that 
signal light is made to penetrate efficiently. 

[0085] Next, the functional configuration of the equipment to which incidence of the control light is 
perpendicularly carried out to the flat-surface optical waveguide mold optical element 1 7 which signal light 
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passes is illustrated to drawing 24 . 

[0086] In drawing 24 , it is condensed with a condenser lens 7, and the light beam of the signal light by 
which outgoing radiation was carried out from the light source 2 is irradiated to prism 13, and is led to the 
flat-surface waveguide mold optical element 17. On the other hand, after the light beam of the control light 
by which outgoing radiation was carried out from the light source 1 passes ND filter 3 and a shutter 4, it is 
reflected and condensed with a concave mirror 14, and it is irradiated to the light transmission part of the 
flat-surface optical waveguide mold optical element 1 7. Two light beams, signal light and control light, are 
adjusted so that it may cross on the intersection 1 5 of the optical waveguide mold optical element 1 7 
interior. Furthermore, it is adjusted so that an intersection 1 5 and the focus of the control light reflected and 
condensed with the concave mirror 14 may be in agreement. 

[0087] After the light beam of control light penetrates an optical element 17 perpendicularly, and it passes 
the light-receiving lens 19 and the wavelength selection transparency filter 10, it is received by the 
photodetector 1 1. While the wavelength selection transparency filter 10 covers completely the signal light 
scattered about from an optical element 17, it is a filter of a wavelength selection transparency property 
which penetrates control light efficiently. By this, the firm measurement of the optical reinforcement of the 
control light which penetrated the optical element 1 7 can be carried out. 

[0088] After passing the optical waveguide mold optical element 17 and the light beam of signal light 
penetrates prism 18, the light-receiving lens 9, and the wavelength selection transparency filter 20, it is 
received with a photodetector 22. While the wavelength selection transparency filter 20 covers completely 
the control light which carries out outgoing radiation by dispersion from an optical element 17, it is a filter 
of a wavelength selection transparency property which penetrates signal light efficiently. 
[0089] The poly methine coloring matter expressed with the aforementioned general formula [I] used by the 
optical responsibility constituent and optical element of this invention demonstrates the light absorption 
property suitable for especially the optical control approach of having used excitation state absorption. 
[0090] Therefore, by the optical control approach of this invention, complete control light and signal light, 
and when the control light and signal light which it converged make the same optical path in an optical 
element spread It becomes possible to raise remarkably the interaction effectiveness of the photon of said 
coloring matter molecule of the excitation state in the optical element which consists of an optical 
responsibility constituent, control light, and signal light. Consequently, it becomes possible to pull out the 
optical response of sufficient magnitude and a rate from the optical element of optical responsibility by low 
optical power compared with the former. 
[0091] 

[Example] Hereafter, an example is shown and this invention is explained in more detail. 
[0092] [an example 1] of the chemical structure expressed with the following chemical formula — 

[Formula 1] 



3, 3-diethyl OKISA dicarbocyanine iodide (trivial name DODCI):23.0mg, and polymethacrylic-acid 2- 
hydroxypropyl: After carrying out precipitate (coloring matter and mixture of a polymer) which deposited in 
addition the ** exception and washing by n-hexane, having dissolved 1977.0 mg in acetone:200ml, and 
stirring into n-hexane :300ml, it dried under reduced pressure and ground. 

[0093] Heating was continued for the mixed powder of the coloring matter and the polymer which were 
obtained for two days at 1 00 degrees C under the ultra-high vacuum of less than 1 0 - 5Pa, volatile 
components, such as a residual solvent, were removed completely, and the powder of an optical 
responsibility constituent was obtained. 20mg of this powder was inserted between slide glass (1.150mm in 
25mmx76mmx thickness), and cover glass (0.150mm in 18mmxl8mmx thickness), it heated at 150 degrees 
C under the vacuum, and the film (50 micrometers of thickness) of coloring matter/polymer was created 
between slide glass/cover glass using the approach (vacuum hot pressing) of sticking the glass plate of two 
sheets by pressure. In addition, the coloring matter concentration in coloring matter / polymer film is 2.5x10 
to 2 mol/1., when the consistency of coloring matter / polymer mixture is calculated as 1.06. 
[0094] The permeability spectrum of the membrane type optical element created as mentioned above is 
shown in drawing 26 . 

[0095] The permeability of this film was 90.5% on the wavelength (694nm) of signal light 38.0% in the 
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wavelength (633nm) of control light. 

[0096] It adjusted and the focal location of the condenser lens 7 of the optical equipment of a configuration 
of having illustrated this membrane type optical element to drawing 2 1 was equipped so that the core of said 
coloring matter / polymer film might come. Semiconductor laser (Gaussian beam with a beam diameter of 
8mm which operated the shape of beam orthopedically optically the oscillation wavelength of 694nm and 
the continuous-oscillation output of 3mW) was used as the light source 1 of control light as the light source 
2 of helium-Ne laser (Gaussian beam with an oscillation wavelength [ of 633nm ], and a beam diameter of 
1mm), and signal light. In addition, in this example, the power of the control light which carries out 
incidence to the membrane type optical element 8 was adjusted in 0.5mW thru/or 25mW by ND filter 3. A 
mechanical shutter (operating time 80 ms) or the Pockels cell (2 microseconds of operating time) was used 
as a shutter 4. As a condenser lens 7 and a light-receiving lens 9, the objective lens for microscopes of the 
focal distance of 5mm and numerical aperture 0.65 was used. 

[0097] It experimented in optical control using the optical equipment of drawing 2 1 , and a change on the 
strength [ optical ] as shown in drawing 25 was observed. The detail is as stating below. 
[0098] First, the light beam of control light and the light beam of signal light adjusted the optical path from 
each light source, the photomixing machine 6, and the condenser lens 7 so that a focus might be connected 
with the same field of the membrane type optical element 8 interior. Subsequently, in order to check the 
function of the wavelength selection filter 20, it checked that turn on the light source 1, and open and close a 
shutter 4, and a response did not arise at all in a photodetector 22 where the light source 2 is switched off 
[0099] Where a shutter 4 is closed, the light source 1 of control light is turned on, and subsequently it is time 
of day tl. When it set, the light source 2 was turned on and signal light was irradiated to the optical element 
8, the signal strength of a photodetector 22 increased from level C to level A. 

[0100] Time of day t2 It set and the shutter 4 was opened wide, and when control light was irradiated to the 
same optical path as the signal light of the optical element 8 interior having spread, the signal strength of a 
photodetector 22 decreased from level A to level B. The response time of this change was less than 2 
microseconds. 

[0101] Time of day t3 When it set, the shutter 4 was closed and the control light exposure to an optical 
element was stopped, the signal strength of a photodetector 22 returned to level A from level B. The 
response time of this change was less than 3 microseconds. 

[0102] Time of day t4 It sets, a shutter 4 is opened wide and, subsequently it is time of day t5. When set and 
closed, the signal strength of a photodetector 22 decreased from level A to level B, and, subsequently 
returned to level A. 

[0103] Time of day t6 When it set and the light source 2 was switched off, the output of a photodetector 22 
declined and returned to level C. 

[0104] When were collected above and time amount change of the optical reinforcement expressed with a 
wave as shows control light (incidence power 0.5mW thru/or 25m W) to 1 1 1 of drawing 25 was given and 
irradiated to the membrane type optical element 8, the output wave of the photodetector 22 in which it acts 
as the monitor of the optical reinforcement of signal light, and it is shown changed reversibly corresponding 
to time amount change of the optical reinforcement of control light, as shown in 222 of drawing 25 . That is, 
in other words, it was checked controlling transparency of signal light by increase and decrease or 
intermittence of control light of optical reinforcement, controlling light by light (light and optical control), 
or that light can be modulated with light (light and light modulation). 

[0105] In addition, value deltaT [unit %] defined below using the output levels A, B, and C of the 
aforementioned photodetector 22 can compare quantitatively extent of change of the optical reinforcement 
of the signal light corresponding to intermittence of the light of control. 
[0106] 

[Equation 1] deltaT=100[(A-B)/(A-C)] 

The output level of the photodetector 22 when the output level of the photodetector 22 at the time of turning 
on the light source 2 of signal light here after A had intercepted control light, and B irradiate signal light and 
control light at coincidence, and C are the output levels of the photodetector 22 in the condition of having 
switched off the light source 2 of signal light. For example, when an optical response is max, level B 
becomes the same as that of level C, and deltaT becomes 1 00% of maximums. On the other hand, when an 
optical response is not detected, level B becomes the same as that of level A, and deltaT becomes 0% of 
minimum values. 

[0107] When the control light incidence power to the membrane type optical element 8 was changed in 3.0 
to 24mW and the size of optical response deltaT was compared, a result which is hung up over Table 1 was 
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obtained. 
[0108] 
Table 1] 



m®-ft (6 3 3 n m) 


ff^ft (6 9 4 nm) 


3. 0 


2 7 


6. 0 


3 6 


10.0 


5 7 


15.0 


7 1 


20. 0 


7 9 


2 4. 0 


8 3 



That is, even when the incidence power from the light source 1 to an optical element was a comparatively 
small value of 5.0mW, it turned out that the optical, comparatively big response of deltaT=36% is given. 
[0109] [Example 1 of a comparison] Although crystallization was tried with the zone melting method or the 
Bridgman method about the coloring matter:3 and 3'-diethyl OKISA dicarbocyanine iodide (DODCI) which 
referred to the example of JP,63-236013,A and was used in the example 1, since this coloring matter 
pyrolyzed rapidly to melting and coincidence, it was difficult to carry out. Measurement of the temperature 
from which coloring matter starts a pyrolysis In addition, a sample heating rate, a measurement ambient 
atmosphere, Although it is not easy to calculate an absolute value in order to be influenced of the hysteresis 
of a sample etc. Under nitrogen-gas-atmosphere mind, when differential thermogravimetric analysis was 
performed with the programming rate of 10 degrees C/m and it measured, without adding a hand especially 
about the commercial item of an exciton company, when about 210 degrees C was exceeded, weight 
reduction began to take place, and it turned out that a rapid decomposition peak is greeted at about 230 
degrees C. 

[0110] On the other hand, as indicated in the example 1, it becomes possible to process it to an optical 
element at temperature far lower than the pyrolysis temperature of coloring matter by using the optical 
response ingredient which dissolves or distributed coloring matter into the suitable matrix material. 
[0111] [Example 2 of a comparison] Not using coloring matter, only polymethacrylic acid 2-hydroxypropyl 
was used, and also the matrix material independent thin film (50 micrometers of thickness) was created like 
the example 1 . 

[01 12] Although the evaluation trial of an optical response was performed like the example 1 about this thin 
film, even if intermittent in the light of the wavelength band (633nm) of control light, the optical 
reinforcement of the wavelength band (694nm) of signal light did not change at all. That is, in a matrix 
material independent, an optical response is not observed at all. 

[01 13] The optical response of be [ it / a thing resulting from existence of the aforementioned coloring 
matter ] observed in the example 1 so that clearly from this example of a comparison is clear. 
[0114] [an example 2] — instead of [ of coloring matter given in an example 1 ] — **** of the following 
structure expression — [Formula 2] 



N— CH2CH3 




The 1[ 1 and ]'-diethyl -4, 4'-kino carbocyanine iodide (trivial-name KURIPUTO cyanine):9.1mg, and 
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polymethacrylic-acid 2-hydroxypropyl: 1990.9 mg was used, and also the membrane type optical element 

(30 micrometers of thickness of coloring matter / resin part) of an example 2 was manufactured like the 

example 1 . In addition, the coloring matter concentration in coloring matter / polymer film is 1 .0x10 to 2 

mol/1., when the consistency of coloring matter / polymer mixture is calculated as 1 .06. 

[01 15] The permeability spectrum of this membrane type optical element is shown in drawing 27 . 

[01 16] The permeability of this film was 88.2% on the wavelength (830nm) of signal light 0.15% in the 

wavelength (694nm) of control light. 

[01 17] Subsequently, using arrangement of optical equipment which is illustrated to drawing 2 1 , the 
oscillation wavelength of 830nm and semiconductor laser with an output of 5mW were used as the light 
source 1 of control light, respectively as the light source 2 of the oscillation wavelength of 694nm, 
semiconductor laser with an output of 5mW, and signal light, and also the optical response of the membrane 
type optical element of an example 2 was examined like the example 1 . 

[01 18] Consequently, magnitude deltaT of an optical response with a wavelength [ of signal light ] of 
830nm was 75% at the time of optical incidence power 5mW of control light (694nm). Moreover, the speed 
of response was less than 2.7 microseconds. 

[0119] [Example 3 of a comparison] Although crystallization was tried with the zone melting method or the 
Bridgman method about the coloring matter:KURIPUTO cyanine which referred to the example of JP,63- 
2360 13, A and was used in the example 2, since this coloring matter pyrolyzed rapidly to melting and 
coincidence, it was difficult to carry out. Measurement of the temperature from which coloring matter starts 
a pyrolysis In addition, a sample heating rate, a measurement ambient atmosphere, Although it is not easy to 
calculate an absolute value in order to be influenced of the hysteresis of a sample etc. the place which 
performed differential thermo gravimetric analysis with the programming rate of 10 degrees C/m under 
nitrogen-gas-atmosphere mind — Tokyo ~ when it measured without adding a hand especially about the 
commercial item of formation, it turned out that weight reduction begins to take place when about 200 
degrees C is exceeded, and rapid decomposition is caused at about 250 degrees C. 

[0120] [Example 3] It referred to the approach indicated by JP,5-275789,A, and the optical element of a 
plastic optical fiber mold was manufactured as follows. That is, methyl-methacrylate:27g, benzoyl- 
peroxide:135mg, and n-butyl mercaptan:54mg were taught under nitrogen-gas-atmosphere mind to 
polymerization tubing made from Pyrex glass with the bore of 10mm, a thickness [ of 1mm ], and a die 
length of 36mm, and the medial axis (revolving shaft) of polymerization tubing was leveled to the heating 
apparatus which contained the polymerization tubing slewing gear after sealing tubing, and was attached in 
it. It heated at 70 degrees C for 24 hours, rotating this polymerization tubing by about 2000 rotations per 
minute, and the shape of hollow was made to carry out polymerization solidification of said monomer in 
accordance with a tubing wall, a part for subsequently, this centrum — **** of the bottom of nitrogen-gas- 
atmosphere mind, and the methyl-methacrylate:10g, polymerization initiator (par hexa 3M):62.5mg, n-butyl 
mercaptan: 19mg, phthalic-acid benzyl n-butyl:2.5g and the following chemical formula — [Formula 3] 



1, the T-diethyl -2, 2 , -carbocyanine iodide: 0.714mg was taught, and the medial axis (revolving shaft) of 
polymerization tubing was leveled to the heating apparatus which contained the polymerization tubing 
slewing gear after sealing tubing, and was attached in it. 

[0121] After heating at 95 degrees C for 20 hours and stopping rotation, rotating this polymerization tubing 
slowly by about 50 rotations per minute, it moved to the 1 10-degree C dryer, and heat treatment was 
performed for 24 hours. Preforming which broke polymerization tubing and was obtained was taken out and 
heat treatment was performed at 1 10 degrees C under reduced pressure of 133Pa or less for 30 hours. This 
preforming was heated more than glass transition temperature, carried out hot-rolling growth, the plastic 
optical fiber with a diameter of 500 micrometers was manufactured, this was started in die length of 10mm, 
the end face was ground, and the fiber mold optical element was created. 

[0122] The permeability spectrum of this fiber mold optical element (die length of 10mm) was as being 
shown in drawing 28 , and permeability was 88.5% on the wavelength (694nm) of signal light 0.18% in the 
wavelength (633nm) of control light. 
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[0123] It attached in the optical equipment of a configuration as this optical element was indicated to 
drawing 22 , the same actuation as the case of an example 1 was performed hereafter, and the evaluation 
experiment of an optical response was conducted. 

[0124] Magnitude deltaT of the test result of an optical response was 76% at the time of power 6.5mW of 
control light, and the speed of response at that time was the outstanding value of less than 2 microseconds. 
[0125] [an example 4] — * *** o f the following structure expression — [Formula 4] 



H3CH2C 




N — CH2CH3 



1 and l 1 — the - diethyl -4 and 4' — the front face of the glass substrate 16 (4mm in the diameter of 30mm, 
thickness) which carried out optical polish of the solution which dissolved - cyanine iodide:0.514mg and 
polyvinyl alcohol (degree of polymerization 2000): 10. Og in dimethyl sulfoxide — a spin coat method — 
coating — carrying out — a vacuum dryer — the bottom of reduced pressure of 0.01 Pa, and 80 degrees C — 
four days and stoving — and it heat-treated and the optical element 1 7 of a flat-surface waveguide mold was 
manufactured. 

[0126] The thickness of the obtained coating thin film part was 40 micrometers. And the permeability 
spectrum at the time of setting the optical waveguide length of this flat-surface optical waveguide mold 
optical element to 1 0mm was measured using the technique of a light guide type spectrophotometer and 
prism coupling. This result is shown in drawing 29 . 

[0127] To this thin film, as shown in drawing 24 , semiconductor laser with an output of 5mW was 
irradiated on the oscillation wavelength of 694nm as a signal light by the technique of prism coupling, and 
the detector 22 detected outgoing radiation light. Here, the helium neon laser was irradiated through the 
shutter 4 as a control light from the direction perpendicular to the optical waveguide part which signal light 
is penetrating, and it examined like the case of an example 1 , and checked that an optical response was 
obtained. 

[0128] [an example 5] --**** of the following structure expression — [Formula 5] 
HaC CH3 HaC CH3 




1 

CH3 

1, 1', 3 and 3, 3', 3'-hexa MECHIRUINDO dicarbocyanine iodide:4.82mg, and polymethacrylic-acid 2- 

hydroxypropyl: 1995.2 mg was used, and also the membrane type optical element (130 micrometers of 

thickness of coloring matter / resin part) of an example 5 was manufactured like the example 1 . 

[0129] In addition, the coloring matter concentration in coloring matter / polymer film is 5.0x10 to 3 mol/1., 

when the consistency of coloring matter / polymer mixture is calculated as 1 .06. 

[0130] The permeability spectrum of this membrane type optical element is shown in drawing 30 . 

[0131] The permeability of this film was 91.9% on the wavelength (780nm) of signal light 38.6% in the 

wavelength (694nm) of control light. 

[0132] It attaches in the optical equipment of a configuration so that this membrane type optical element 
may be illustrated to drawing 23 . As the light source 1 of control light, the oscillation wavelength of 
694nm, and semiconductor laser with an output of 5mW As the light source 2 of signal light, the oscillation 
wavelength of 780nm, and semiconductor laser with an output of 3mW The objective lens for microscopes 
of the focal distance of 5mm and numerical aperture 0.65 is used as a condenser lens 7 and a light-receiving 
lens 9. The equipment configuration element was adjusted so that it might overlap on an intersection 1 5, and 
each focus of the signal light which the inside of the membrane type optical element 8 is converged, and is 
penetrated, and control light might make it converge with a concave mirror 14 and might irradiate the light 
beam of control light. In addition, after making the optical path of control light and signal light in agreement 
[ as / in an example 1 ], it compares with the approach of completing with a common condenser lens, and in 
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the case of the approach of adjusting so that control light and signal light may be converge and irradiate 
from another direction like this example and it may are in agreement in a focal location, a precision very 
high about the equipment configuration element and components to be use is require. 

[0133] Hereafter, the optical response of a membrane type optical element was examined like the case of an 
example 1. 

[0134] Magnitude deltaT of the test result of an optical response of signal light was 79.8% at the time of 
power 4.5mW of control light, and the speed of response at that time was the outstanding value of less than 
2 microseconds. 

[0135] [Example 6] In order to enlarge an optical response in the optical control light method of this 
invention, complete respectively said control light and said signal light, and it irradiates to said optical 
element. And although what is necessary is just to arrange the optical path of said control light and said 
signal light, respectively so that the fields where the photon density near each focus of said control light and 
said signal light is the highest may overlap mutually in said optical element It is desirable to make signal 
light and control light spread by the same optical path substantially for that purpose. In addition, focus Fc at 
the time of making it converge by aperture angle 2theta with a condenser lens 7 etc., when it is the Gaussian 
beam from which the amplitude distribution of the electric field of said control light and said signal light is 
Gaussian distribution The situation of the beam in near and a wave front 30 is shown in drawing 3 1 . Here, it 
is 0 the diameter of 2omega of the Gaussian beam of wavelength lambda. The location omega 0 which 
becomes min, i.e., the radius of a beam waist, It is expressed with the following formula. 
[0136] 

[Equation 2] omega 0 = lambda/(pi-theta) 

For example, the radius of a beam waist when the radius of the beam waist when converging control light 
with a wavelength [ of 633nm ] and a beam diameter of 1mm converges similarly 2.02 micrometers of 
signal light with a wavelength [ of 694nm ] and a beam diameter of 8mm with the condenser lens (the focal 
distance of 5mm, numerical aperture 0.65) used in the example 1 is calculated with 0.327 micrometers 
(almost diffraction limitation). 

[0137] As shown in drawing 32 , that signal light and control light can consider "It is the same optical path 
substantially" has the mutually parallel optical axis of :1 control light which is the following cases, and 
signal light. In the optical path L02 (radius r2) of control light, for example, a cross section, the optical path 
of signal light, For example, when a cross section L+l, L01, or L-l (radius rl;rl <=r2) laps and spreads, 2) 
The optical axis of control light and signal light is mutually parallel. In the optical path L02 (radius r2) of 
signal light, for example, a cross section, the optical path of control light, For example, when a cross section 
L+l, L01, or L-l (radius rl ;rl <=r2) laps and spreads, 3) When the opticals axis of control light and signal 
light are parallel (the distance 1+1 between opticals axis, 1-1, or 1+1+1-1) mutually and the optical path of 
control light also of either a cross section L+l, L01 or L-l and the optical path of signal light is either a 
cross section L+l, L01 or L-l . 

[0138] The data of Table 2 shown below fix the optical path of signal light to a cross section L02 (diameter 
of 8mm) in the equipment of an example 1 as an example. Change of magnitude deltaT of signal light and 
an optical response 0.9 thru/or at the time of carrying out 1 .2mm parallel displacement is shown for the 
optical path (optical axis) of the control light of a cross section L+l, L01, or L-l (diameter of 1mm) as the 
distance 1+1 between opticals axis, or 1-1 . 
[0139] 
[Table 2] 
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As shown in this table 2, an optical response when the optical axis of signal light and control light is 
completely in agreement is max, but even if the distance 1+1 between opticals axis or 1-1 shifts about 
**0.6mm, magnitude deltaT of an optical response does not have 6 and changes about seven points. 
Namely, the optical path of said control light and said signal light is arranged, respectively so that the fields 
(beam waist) where the photon density near each focus of the signal light which it converged, and control 
light is the highest may overlap mutually in said optical element. When the optical path of that said optical 
response becomes max when piling of these fields becomes max (i.e., when the optical axis of said control 
light and said signal light is completely in agreement), said control light, and said signal light was 
substantially the same, it turned out that an optical, sufficiently big response is obtained. 
[0140] [Example 7] The beam of the signal light which penetrated the membrane type optical element 8 in 
equipment arrangement ( drawing 21 ) of an example 1 is returned to a collimated beam or a convergence 
beam with the light-receiving lens 9, and it is adjusting so that all the flux of lights of signal light may carry 
out incidence to a photodetector 22. In such equipment and optic arrangement, the optical response 222 of 
the direction where said signal light reinforcement which penetrated said optical element decreases is 
observed as mentioned above. 

[0141] Here, if equipment is adjusted so that incidence of a part of flux of light (about several percent of a 
beam radius) of the signal light which penetrated the optical responsibility optical element, the part for for 
example, the core of the flux of light, may be carried out to a detector 22, it will become possible to take out 
the luminous-density modulation of said signal light by said control light, and the optical response 223 of 
the direction where the reinforcement to which only signal light is especially applied corresponding to the 
exposure of signal light increases so that it may state below. 

[0142] In order to restrict the amount of incident light to a photodetector 22 and for a part of signal light, a 
part for for example, a core, to carry out incidence, as shown in drawing 33 , the distance d78 of the :1 
condenser lens 7 with the following approaches and the optical responsibility thin film 8 is changed. 
[0143] 2) Change the distance d89 of the light-receiving lens 9 and the optical responsibility thin film 8. 
[0144] 3) Use drawing 23. 

[0145] If the rate of signal optical refraction changes and the luminous density for a beam core increases by 
the exposure of control light, the signal strength of a detector 22 will increase. That is, the optical response 
of the direction where "apparent permeability" increases is observed by the exposure of control light. 
[0146] For example, in equipment arrangement and terms and conditions of an example 1, first, the distance 
d89 of the light-receiving lens 9 and the membrane type optical element 8 was changed, and it adjusted so 
that only the amount of [ of the flux of light of the signal light which penetrated the membrane type optical 
element 8 ] (about 30% of a beam radius) core might carry out incidence to a photodetector 22. 
Subsequently, the distance d78 of the membrane type optical element 8 and a condenser lens 7 is changed, 
with spacing of a condenser lens 7 and the light-receiving lens 9 fixed. It is based on the location where the 
optical responsibility of the above-mentioned permeability fall direction is most greatly observed in the 
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membrane type optical element 8 when the physical relationship of the focal location of the control light 
which it converged by the same optical path, and signal light, and the membrane type optical element 8 is 
changed. The optical response of the direction where signal luminous intensity increases was observed in the 
location brought close to a condenser lens 7 side 0.1mm, and the location kept away from the condenser lens 
7 side 1 .2mm. In addition, the optical element has been arranged to sense in which signal light and control 
light carry out incidence from the cover glass side of said membrane type optical element 8 here and which 
carries out outgoing radiation from a slide glass substrate side. 

[0147] furthermore, as an approach of changing the focal location of control light and signal light which it 
converged by the same optical path here, and the physical relationship of an optical element For example, 
the stand which established the jogging device by precision ****, the stand which formed the piezoelectric- 
device actuator, Or attach the membrane type optical element 8, and make it move as mentioned above onto 
the stand which formed the ultrasonic actuator, and also The large thing of the nonlinear-refractive-index 
effectiveness can be used for the quality of the material of a condenser lens 7, and the approach of changing 
the power density of a control light pulse and changing a focal location, the method of using for the quality 
of the material of a condenser lens 7 what has a large coefficient of thermal expansion, changing 
temperature with heating apparatus, and changing a focal location, etc. can be used. 
[0148] 

[Effect of the Invention] As explained above, according to the optical responsibility constituent, the optical 
element, and the optical control approach of this invention, it becomes realizable by making laser light in a 
visible region into control light to modulate efficiently the signal light in a near infrared ray field with 
practically sufficient speed of response with very simple optical equipment, for example, without using an 
electronic circuitry etc. entirely. 

[0149] The direct modulation of the near infrared ray laser by the visible-ray laser using the optical 
responsibility constituent, the optical element, and the optical control approach of this invention is very 
useful in an application which carries out direct modulation of the near infrared ray laser which was suitable 
for making the inside of air spread with the visible-ray laser suitable for making for example, the inside of a 
polymethylmethacrylate system plastic optical fiber spread. 

[0150] It is expectable that the optical responsibility constituent, the optical element, and the optical control 
approach of this invention are useful when developing a new optical operation method in the field of optical 
computing. 

[0151] According to the optical responsibility constituent, the optical element, and the optical control 
approach of this invention, the selection range of the ingredient used for said optical element can be 
extended, and processing to an optical element can be made easy. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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Abstract of JP8320536 

PURPOSE: To obtain a photoresponsive composition exhibiting photoresponsiveness of sufficient 
magnitude and rate with as low an optical power as possible by incorporating a specified polymethine 
pigment as the pigment. CONSTITUTION: This photoresponsive composition responds to a light of 
specified wavelength and reversibly changes the transmittance and/or refractive index of a light of 
another wavelength, and a polymethine pigment shown by (&phiv <1> -(CR<1> =CR<2> )n -CH=&phiv 
<2> )<+> X<-> is incorporated as the pigment. In the formula, &phiv <1> is a univalent heterocyclic ring 
residue linked to a methine group with carbon atom, the residue may have a substituent, &phiv <2> is a 
bivalent heterocyclic ring residue linked to the carbon atom and methine chain, the residue may have a 
substituent, (n) is an integer of 0, 1 , 2, or >=3, and X<-> is a counter anion chemically inert to the 
cationic part of the pigment. Besides, the chemical inertness means that the X<-> does not react 
chemically with the cationic part of the pigment and electrostatically interacts with the pigment as a 
mere ion species. 
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[0 0 6 3] 21=14. u— tf-jfcasfr&co 

h\ **>Jft«g&-£cDJiife*£^*S*aicofl!i, 

* --emfeto u -era ivc at ^ 

[0 0 6 4] 5fel-^-<fc«fc5lC. *«K0!>««g»#ft-C 

t«l»l6 9 4 nmCiliSltU-f-. ftJiSPifc 
C05fc35l t LT*tli£S6 3 3 n mCO^ A • 

[0 0 6 5] ND^-fJU^ — 3l*&-f L4i&ST?l4fcl* 

•SIM*, ^B^O)3t^^©3t)Sg14tt^ltS5-r§lcfc 
[0 0 6 6] *>-*>-y*-4l4, *H4P3fei: LTJ&gtSSlfiU 

TS±^a©gB8Wigfl5T*f4fcl*. -Tfcfc)*.. ftiJiS 
ftcoftlgi A</^UXf|»-r4 U— 9=— -C&y. 

311 tL-Cffl^-Sli^li, ->^-y^-4*iait^<Tt 

[0 0 6 7] v-\"y*-4£ffi/B-f -&i§£\ ^-Wff^i: 

-T--f *;u^a > ^^.avui^-v •;/$— „ iSS->A"> 
3fc*i-£tim->v;'*-. 7K?4-JU-fejU$:££. -> 

[0068] *aufist5i4, ^SEeaojt^sR^ro^tt-^ 

[0 0 6 9] *&tii§g1 1 iS&Zf2. 2(4. *f|BJCD*^ 

wiz^aiLTeiiiE-r-Sfcto. ^SgBJlcDjt^fSt^-CO 

2 2OTJB3S:l4Sg-C-fcy. 8ttibSge{*C0lSgSlg£gtilji 



[0 0 7 0] BtFiEft&tiiSf 1 1 ££1/2 2COg3fcfl-S§-li 

[007 i] *s^S6i*. Htrie^^+^eSLr 
ff < ntm<pm& t mmftt x-m-izt* & j: 5 i=m»*- 
sfctoizffli^-stw-e&y, *f§B^<7)3t*j^js*u2 

it ic o 1 n -c t £jg I c iS: 5t bi & t? & . 

[0 0 7 2] !&5fcU:>X7l4. m^fcfc^tff&WjtlC* 

■r^fcttcota>rfcy. *^B^©3t*ij©*5£*Ei2 1 co 
x^js. u>x«ffi=j- hfc<h^Dtt*$i::-Di^-ci4<imcD 

[0 0 7 3] S*.U>X9I±, HX^^+lTjt^^F-S-^ 
ASfcliiR^f— AlCR-rfc«)<D^fgt?fey. CCOSM 

ct*<-c#€) 0 ccoew*iS-r-sfcttiici*u>x 
a>ft y iziaffi^^^ffl-r ^. c 1 1 -c-^ ^> o 
[0074] 3$RiM8?igia;7-r;i>S — 2 oi±. *hb.H(D 

[0 0 7 5] jS«0>M^-5(i-^*i:*il®*<!:^gS-r-5 
tz&bO^&t LTIiffel^ ^yXA-V[El«f*S : ? L '£i:«i:*($ 

[0 0 7 6] 12 1 (D^Sfil)5ET?fflL>b*i.-5; - KSjM»?S 
i§-r •& C <t COT? # 4 «): 5 <Cifi«S«Sia 7 -f — 7? fe 

*t(i. ^fticDff^cotco^figffl-r-sct^-C'^-So m*. 

So 

[00 7 7] a±co < i:5temm.mmfrt>f&z>m2 1 ro* 

?!t*l=£ivc. *3S1 *^dJtt*Hfc$iJt«*co*t*- 
/<;^«lcB^^-r-5fc*)CDv^^^ — 4*iiilLT. ¥ 

ax&fi 5 iz & o r »a $ *i & „ 



(8) ffl¥8-3 20536 



[0078] *aia«5izj:-D-c»w - aa$*ifc«itt 

*>B*T. 3feIUML, ^***-4*MttLfcttB 
lc fcl*T5fc¥*?- 8 'MB3fe If— AJSMtfiBl:: S3 It £ 

[0 0 7 9] *aa«5T?J5«-Lfc«l«l*li. 

i*. ^L/>X9^ii^L/r^. assagais? 

-2 OlZi:o-CS©T$tl^o 
[0 0 8 0] *ffl2A^6Bi»**tfc«#*<7)3fefcf— A 

^*^8lciR3K- RBItStu. *?SI»Lfc*li8*l/ 

*«aiS2 2izrs^^*t^ 0 
[oosi] »bl «K % ffitt. :?n^#. R 

tttt. Bfttttt* Hfttttt. dbU>X#U DD 

*SHP 8 * ffll^~i§^fZO(^Tg! 2 3 lzm^Z>o 
[0 0 8 2] *JS1 A^&HJ»**tfc*J»ftO)5fc 

If— Ate. ND7<;U^-3fccki;v^^^-4^Iia 
Lfc*. BQHttl 4TB*&£tfftft£*LTBBX9« 

*e-Ar**«u>X7icr*ftS*iTBiM^*^-8 
^jih»2f*u ^*t&2*o)*e-AttKffi*¥*^8rt 

XjSi 5 leaser. Miii 4-rsitfc*i;n*s*Lfc 

m&ttf-&i-%& : i\zm$&+z>^t\z£'oT, men 

[ O O 8 3 ] Wmib0>1t t-AttRS*^ 8 £££ 

B«B«aa?-rju*-i or*, ^i^sa^ssl 

£ 0 CtUCcfcoT. 5te^*T-8£a«LT*fc*Jffl)*a> 

[0084] a#%a>% tf — A(*m^^^m^ 8 &m.m 

Ltz'&. S3teu>X9fccfcl/;»SgRSia^-f ;u^-2 
OtaaLfcflL %ttU«2 2(CT§:3fe$^^o 3»B 



£ i± * £ a &a«a«aa»tt a) ? -r * — r* & 4 « 

[0 0 8 5] *|z % A#3fctfaB?«VB5feBXB&3K; 

«H»fil*H2 4lc«S-r4. 

[0 0 8 6] IH2 4lZj3lvt\ *S 2 A* &ffi»**ifc« 
**0)* tf — AttJt* U >X 7 ICTJfBfc £*LT ^ U XA 

4o a&an^&as»**ifc»j»*a)3tee-Att. 
■■1 4-csitfij:i;»ft**tT¥ffi*i»ieBaft** 

^1 7<D*aaB#^B»S*L«o «*ftfcckt/«»3fc 
<D2*<D*e— Al*. 1 7rtg|J(7)5t 

5^DaSfft1 4-CS»fcJ:tf****lfc1W»3lfea)*jftt 
[ O 0 8 7 ] Um%0% fcf-Ate^St* 1 7 

$tt*o «*B*?a«:7-r;u*— 1 Ote. 7 
fr&BBLT<«A«**X±l=BB-r«-#-e* frJ$P 

< sit & * 5 juBtRaam&D? <r ^ 
[o o 8 s] «**o)fte-Att*»a*a!ft^*T-i 

7£aaLfc«L ^'JXAI 8 33<fctf«3teU>X9fc«fc 

«2 2l:iT»5fc**l5 0 ;MIffiil7^M-2 0 
14. *«IFM 7^&«SLIc«fco-CUJ«tL"C<*«l»* 

5 &as *a«a«l#tta> ^ >r — x- fc « . 

[0 0 8 9] «««<D%BSttlUt«fiJ:tf X¥XT- fl C? 

[0 0 9O] dtot, *BMO)**JW*afe"Ctt. w»* 

4Zi:frj:y. 5KK»ttBB«» t>iS43fe^ig^*a)Hl 
SKBOBBfiB^^MBaftfi^tfA^O!)^®*! 

left*. 

[O 0 9 1 ] 

[0092] Cfttttti] TEa>ib¥A-cS$tL«ib9 



(9) 
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3. 3' -vifjt/t^vi]Ji/*y7->a-v K 
(fiffl«DODCI) : 23. O m g fc & tf?K U ^ * ^ 
'j;U^2- t KP^V^P t°;U : 1 9 7 7. Omg^7 
-fe h > : 2 0 0ml [Cjgg? U n :300m 

[0093] w&tifcfemfccfetfTK'j^— o>a*»3K* 

1 0"5p a *3|CDSSa^T. 1 OO o Cr*2 0fp^D|^* 
Slit. aBSat«a>»IBA»£X^I=l»£Lr« &J£^ 

(25mmx76mmX|i1. 1 5 O mm) 
Ito/*— tf^X (1 8 mm x 1 8mmxi$0. 150 
mm) (DMlZ&fr* IST1 5 0 c ClCijnJ»U 2ttG># 

(I55 0//m) SfffllLfco fcfc* fe*/#U-7— ■ 
etLXtiWt^>t^ 2. 5xlO"2 mo l/IT'fe 

[0 0 9 4] Ja±(D<fcarcLTf*fiRLfcl«S*^*^-(D 
aS*X'<$ hJU£gl2 6IC^-T 0 

[0 0 9 5] Z.0>m<D9b&m*Vmft0>SL& (6 3 3 n 
m) T'38. 0%. «#*0>afi (6 9 4nm) "C 9 
0. 5%T*fcof-o 

[0 0 9 6] C0)Biat*^*^*B-2 1l=«*Lfc«« 

U-7-«0)**b3^**«fc5IIWSLT8»Lfc. ©jmi^cD 
*S1 it LtH e - N e L/ — **f — (%S&ft6 3 3 n 
m. e-A18lmm(DWxe-A) J3«fct/ffl#^:<D 
*S2i:LT*jH*:i/- 9 s - (X«X6 9 4nm. X 
^ltH^3mW, t-Aff^SSi^ L tz tf— 

AfiS8mm(7D^^xe— A) £BH^ 0 ftfc. C<DH 
K«TI4. ND7^;^-3(Cc):ot, «S***^8 
^AJttieiWfttD/W-SO. 5mW^L2 5mW 

U>X9i:Lt, «S^ffilBt5mm. MDStO. 6 5fl)I 

[0097] 12 10)%¥ttS$ffil^r%«lf«a)XttS- 
fft\ H2 5lz*-TJ:3tt*aflEJE<b*tt»Lfc. 

[0 0 9 8] *-*\ Mf»3lfc<Wfcfc?— A£{I-5f3fc<03fctf— 



2 0<Z>«fiB*ji5tt'r«fcto. ftiB2$;B*ILfcttBT?, 
MUfiWU — 4 £BflfflLT#«tt382 2 

< ± c u ^ z i en l/co 

[0099] i>«v^*-4*EBi:fc«ffl[-eilMW3t©fta 
1$^!KIU *ivc. ^SJti lcfcl*T50j2£jS*TL 
ft^*^8^«*ft*BB«fr*t. ft«tua2 2(D«•s§■ 
$a»4u^uc*^&u^;^A^iajtaLfco 

[0 1 0 0] 8#^lJ t2 Iwfcl^TS/-^^* — 4£B88tU 
8 LTL^^CD i: In] — <7>3fcS§ 

^Mff%£Htt?«fc3KttUa2 2 0>{I^l-3£KI4U'<;u 
U^JUB-^SBd^Lfco C(7}^b<DJE^8$f!l]l4 2V 

[oioi] ^SJt3 icfit^rS/-v^*— 4*BHli* * 

Jtttly^B3&^&U^UA^ft»Lfc«, CO^fbO/SS 

[0 1 0 2] nntA lzfcl>T5/W*-4SHBcL. 
*L*-eB#»Jt5 iCfc^TEfl *«Hi82 2 

aiSf*U^UA35>&U-<;UB^i*^L, ^"ei/^UA 

^m^Ltzo 

[0103] ftm t6 i=*5L^r*a2t>nn-r*i:fttt 

[0 1 0 4] IU±*t«>*i:. iS*¥«T8^, Alt 
/<«7 — 0. 5mW^l>L2 5mW(D»J^P3fe^gl2 5 CD 1 

1 1 ic^cfc5^a»T?a**t-6*3tJsa)ftnB«fc*-^ 

TLTmMLtzt^Z. I§*fl)*JWi^-*-Lt« 
^5fc&fcfc82 2a>ttJ*3MBI4IIl2 502 2 2!z5F-TJ:p 

ic. «iwft<D*a*(D»niiKfci=»iCLrpiastticK<b 

«M«-*C4: Ufc-ftMfll) . *fcl4. 

[oi 05] iHffa3fecDffitticttft?6tt*3fea> 

[0 1 O 6] 

[gftl] AT=100 [ (A-B) / (A-C) ] 

::r\ AiiWW*£iKKUfc«ffl-c(S#*a>*2H2S 

jS*TLfc**0)*«ttJa2 2(0m*L/^<;U. BliflW* 
fclM»*tB*lcIBItLfc**a)**UlB2 2<Dffi*U 

ci*«*fta>*ffl2tauTLfc«»a>**aa2 

lefty, A T I4g*fif 1 0 O 
ftl/^UAfcB-tfi:^ ATI4fi>MS0%«hfc:£ o 

[0107] ■a%¥X : F8^a>«ap%Ait/<7— « 

3. 0mW^b2 4mWrolit*^b$tt^§AT 
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[O 1 0 8] 


m'JWi/U V U v3 O II in y 


lag7U V» D J ** 11 III J 


3. 0 


2 7 


5. 0 


3 6 


10.0 


5 7 


15.0 


7 1 


20. 0 


7 9 


2 4. 0 


8 3 



IP*>. dfcjll frbftlfm^^OX&i'in— A<5. OmW 

£U-5Jt&W'h£lMi&a><t#-C?4,. AT = 36%iU5 

[0109] Cttg£«1 ) 4#BfjBg6 3-2 3 6 O 1 3# 

3, 3' --?ifjl-t*tiJ*^t:->7->a- v K 
(DODCI) l=oivc\ '7— V^vu^r-f 

«»i 0%®Jiaftft7*£flftSfta-«r£fTofe£c. 
SLfcl*. Sit 2 1 0°C$^jtfcB#^-C*Ma3$'>A<S- 

[0 110] »J6«il=IB«LfcJ:3l=s a«tt 

■7 HJ v*Xtt»*^fe*fc»*Stf=l**m*1*fc*J6 



H3CH2C 



ft*i=«i*ftft-c***^tui-r « c ^ *ngtgi= £ 
[0111] cit«fi!i2] ft**ffl^-r, >j 

m) £fFf£Lfc„ 

[0112] ^<B»iBi--3i.vc3Sifi«i tH«i=Lrjt 

«f©BiR»*ffi»fcl6«. (6 3 3 

nm) CDjt^BfSSLrtffi^rojKS^HS (694 n 
m) ©*j|*tt±<»bL<i:fr'3fc. -Ttf*5*.> 7h'J 

[01 1 3] C©Jfcttfl^&W&*«:J:?l=SIIt«1'C 
T* fe -5 C .h 1*9! t> fc -5 . 

[0 1 14] Cfttt0l2] ftlfeftM l=SE«©feJfc©fty 
[lb 2] 




N — CH2CH3 



1.1' -VlfJI/- 4 , 4' *;U7|?->T — >3 

-i?K(«ffl«*'J?hi/7 = » : 9. Irngfeit; 
JK'J* £ v* 'JJI/M2- t h'D + y^P bfJU : 1 9 9 0. 
9rng$fflW:ili, 1 t|H)«lcLr^!6fi>j2(D 

«a***T (fe^/^SiSi5»©^H3 O/lm) «ttft 

Lfco fcfc\ fcft/TKyv— «4>©fe*»fti±, fe*/ 
1 . O x i o-2 mo I / I 



[o 1 1 5] z<Dmmft¥m*o>mmm*'«? k;u£s 

2 7 IZiF-f „ 

[Ol 16] Z(DS(0^ig*liflJfP3feCDjKS (6 9 4 n 
m) "CO. 15%. i§3t©;Sg (8 3 0nm) T'8 
8. 2%-C'fcofco 

[0 1 17] ftl»t? % 0 2 1 
©IEft£fflOV *USP3te©ftIS 1 <!: L.-CSSffiiftft6 9 4 n 
m, a5*5mW©¥3H*U— 9 s — . m^ittCOttiM 2 <t L 



(11) 
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T*S«ft8 3 0nm. t±i 5 mWGD¥#<* U-+F- 

[0118] ^(Djgm, ©J£P3fc ( 6 9 4 n m) <D3fcA#t 
/^-5mW©i:^ fif*(D»fi8 3 0nmt*3fe«;S 
<Z>*#* ATtt7 5%Tffcofco l£§i$Jtl*2. 

[0 119] Cit««3] «MB3 6 3-2 360 1 3§ 
^«(D3a6«*##lCLT. *Jfc«2-cm*fcfe* : * 

Cfctt#«-Cttl^ ***H«T* 

fc»*. ^2 0 0 o C^@7LfcB#iSx*ma^>^C:tj^ 
*K £|2 5 0 0 Cr*lLSfe^^^eC-rzt^ljotro 
[0 1 2 0] C3UE1N3] 7 5 7 8 9#4> 

ftfc>%* I*lg1 Omnru mm. ft£ 3 6mm0)/^ 

Y b'^x^^xSl^f ^iihi^t, ***y;u 

MtTJl, : 2 7 g. Mft^>^;i/ : 135mgfcJ: 
n-^JU^;b*^*> : 5 4mgSfta^ 

(@gn) t*Ti=Lr»yfte+fc. com 

^f$S^2O0 OEHg-CEHE*1i-«:3&<&7 0°CT*2 
4B*HJ]nS»U *rlM&y*— Tattle 
S^@ft£-t±fc 0 ca>*£tt#lzfi*»Hft 
T. ***'JJU»**;U: lOg, (/<-^ 
^3M) :62. 5mg. n - ^TiUj* > : 

19mg, 7^;H^>^n-^U: 2. 5gfc<J: 
tfTfBft3*it<&feJti 
[ft 3] 



HaCHzC /= 





:h=ch — ch= 
CH2CH3 

1,1' -vifJl/-2, 2' ~*;U7pvr->3 — v 
K:0. 7 14mgJtt^ fJ$$tLt^bI^f 

IS) s*wcLr»y#itfco 

[0 12 1] CC0S^1 : ^S^5 0[h]|eT^o< ys 
15 £9 5°cr-2 OB#RflZjDj»L* EIIE^JhMT^ 
*>1 1 0 o C<D&.mfe^&L. 2 4B$f B l J»«l31Sffo 

13 3PaOTOaET, 1 1 0 0 CT*3 0 B#|HL fSSSBS 



J»U ttB#LTK&5 OO it m(D?7Xf^ ft? 7 
£Ka£U Cft£ft£ 1 OmmfZ^fcii L$§®£$F 
lit, 77^/^i3fe¥X^*ft«Lfco 
[0 12 2] Ca>7 7-f/<— H***^ (ft* 1 Om 

m) oaa**"*? h;n*^i2 sicjF-rsy-e&y. s 

ifi^fi*l|{S!3tCDiS[S (6 3 3 nm) "CO. 18%. 
ftC&;£ft (6 9 4nm) t*8 8. 5%tfeof- e 
[0 12 3] ca>***^*H2 2l3iailLfccfc5<i:* 
Jfta>%¥KB^lkyttH\ BIT. ftlkAl <D«^£l5l« 

[0 12 4] SttttXtt. W»3ttO)/<7— 6. 5mWCD 
*«S0)^SATtt7 6%t*fey, *0)t£<D 

[o 1 2 5] cnj£0ij4] Tiettat^cofem 

[ft 4] 



H3CH2C 




N— CH2CH3 



1.1' 4' -y7->3-vK: 

0. 5 1 4mgfc£tf7K'J fcf— JUTJUa— (I^@2 
OOO) : 1 0. 0 g^i^^U^JU^v KIcSSflSL 
tz&feZ. *¥ilLfc*7XS«1 6 (Ig3 0m 
m x I$4mm) 0)^®^* tf>=l — H£ IC* otll 
U S^I£^«SfCT0. OIPa^SET, 80°CT*4 

T-1 7£»itLfc 0 
[0 12 6] »6*tfcatXJHBt»»0>BI»f*4OAlmT? 

[0 12 7] ZC0-»M^gl2 4|Z^fcfc^[C. ?'JXA 
9 4 n mtiti* 5 mW0)**ft U^-J ISt L, ffilt 

[ O 1 2 8 ] [ JOB01 5 ] TE*»5S (Dfe* 
[ft 5] 



(12) 
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HsC CHa HaC CH3 




U1' % 3.3.3'.3' -^tM^U-f > Kv 
*;U7t-:vT~>3-vK : 4. 8 2 m g U > £ 

*U^2-tKP*i/?Pt>: 1 9 95. 2mg£ 

^ (fe*/«BItt#0>KJl 1 30/im) £»3ftLfc c 
[0 1 29] fe*/tfy^H^O>fe*»*l*. 

fe^/TKU "7— 1 . oetLTitK-r^ 

5. Oxl O"3mo I / I -C?fo<5o 

[0130] znDmmft^m+o&j&m*^ hj^m 

3 oic^-To 

[0131] C(DK<0Sia*l*fflfflI3ta)^S (6 9 4 n 
m) Tr3 8. 6%. m^lt(Dte£: (7 8 0nm) "C 9 
1. 9%-Cfc^fco 

[0 13 2] C<DHH***T£B2 3lC«*r**5 

ltS6 9 4nm, ft*) 5 mW(D*Sft U— tF-£. <M 
-^feOSUiS 2 £ LT^ti^S7 8 0 nrm iiJ2]3mW<7) 
¥#tt;U-+/--£. ^^>X7fc^l/S5tU>X9<»: 

fctt^ C<D*Jt««)*dl^Wfti:«#*i:*»la)* 

[0 13 3] KTF\ XflMlO*££H4*fCL?K&% 

[0 13 4] liltS^li. •]»*<D/< , 7 — 4. 5mWO 
-fl^O^gO^^* ATI*7 9. 8%T?fe 

[0 13 5] [H3SSC46] *fBM0)3e:Wf»*aiCteL^T 
ftfc&Z < r«fcftl=rttllEttMfc £ J:tfttEI4 
afcSftArJRajSii-TTOE^IR^fiHttL. fro. frlB 



ft y * 5 * 3 lzt*E*l«*fc*lfllttB«**a>**** 

«ffc\ mEMWfta3*tfmE«**a>««a)a«»ft3&< 

X7feift\ H»A2 0-CJR**-frfc4:*a>ll5jaiFc iS 
[0 13 6] 

[I&2] cuo = A/ (7T - 0) 

rru P^P§&0. 6 5) t^S6 3 3 nm, tf— Afig 1 
mmO)*]ffll3fe£iRSKLfcta'a)e— A<7XX KD^gte 
2. 02//m, H8l:Lta*6 9 4nm, t-AES 
8mm<Dfl-^3fe$lRSLfci:#<Dlf-AOxX hCD^S 
ISO. 327/im (ISffSttH*) <b:I+S:$^^>o 
[O 1 3 7] 13 2(Z7fv^-£ m^3tefc«fctf»Jf»3fc 

1) WJfB3fet«**<D«tt3b<a^lz3FfT"Cfc-3"C. fl]$P 
*(D3fett. #J*-tf6fr®L02 (*Sr2 ) 

3fc£S. «*tfKEL+1. LOU *fcl*L-1 (*grl ; 
rl ^ r 2 ) A<S ft oTfet&-T 

2) »J»ftfc«#*0)*tt3&<SlMcTfT"l?*or. fl» 

ftoftss. L02 (*Sr2 ) a>*ic««i*a> 

MX.KKEL+1. LOU *fcl*L-1 (fgrj ; 

i+i. i-u £fci±i +1+1-1) -efcoT. «jffl*a>5fc 

KA<BfEL+i. LOU *fcl*L-l«>t^*t^ «##0> 
%BtiffVL+l» LOU *fcl*L-ia>L^-r#l^-Cfe*» 

C3 o 

[0 1 3 8] ^Iw^-ra 2 <D"r—$ li> — fflfc Lt, H 
JS«1 <D»«lCfc^T. «-S|ft<D3fci»*WffiL02 (ES 
8mm) IZBSL* WffiL+U LOU *7il*L-1 (Eg 
1mm) (Dmm^tO^tUt (3fc$4) $%«AMO)]Ett I +1* 
fcl* I -1£ LTO. 9 4^11. 2mmWr*£I&Lfci§ 

[O 1 3 9] 
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